WorstED, and WorsTED Manufadure. The term wor-
fted is applied to yarn, and manufactured goods made of
combed wool. Worfted is properly a branch of the Hvollen
Manufaiture, to which article we refer our readers ; but the
latter term, ftritly fpeaking, is applied only to yarn, or
pieces made entirely or in part of carded wool. The cha-
rafteriftic diftinGion between combing-wool and fhort or
clothing-wool has been already ftated under the article
WoorL. (See Woor and WooLLen Manufadure.)
Worfted goods were made in England as early as the time
of Edward II. In the account of exportsin the following
reign, already given in the article WoorLrLen Manufadture,
the number of pieces of worfted goods exported is nearly
double that of woollen cloths. According to Camden,
the name is derived from Worfted, 2 town in Norfolk,
where worfted ftuffs were firft made. According to Dr.
Parry, in his « Effay on the Merino Breed of Sheep,”
worfteds were called by the Flemings ¢ Offades,’ and as the
manufa&ure was in their hands long before it was introduced
into England, it is probable that our appellation is a cor-
ruption of their’s. Oftade waslong ago a common furname
in Flanders, and was perhaps that of fome perfon famous
for this particular branch of the woollen trade, which
afterwards was appropriated to an eftablifiment of fimilar
manufa@urers in Norfolk.

Worfted yarn is made of long or combing-wool, in which
the fibres are all laid even parallel with each other by the
wool-comb. It may be claffed into two great divifions,
the foft and the hard worfted yarn. The foft yarn is
made of the fhorter kinds of combing-wool, the forting of
which has been already defcribed under the article Woor.
The fhort and long combing-wools are both prepared for
fpinning by the comb in the fame manner, except that for
{ome kinds of fine hard yarn made from the latter, the wool
1s combed, and afterwards fpun nearly without oil. This
is the cafe with the yarn for bombazines. The foft yarn
for hofiery receives but little twift in the {pinning, and two,
three, or more threads are afterwards twined together cn
what is called a doubling-mill, to make a thread of requiiite
ftrength and thicknefs to be woven on the ftocking-frame.
See STOCKING-Frame.

Kuitting-
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Kaitting-yarn is twined much harder than yarn for the
frame. For mixed coloured ftockings, part of the wool is
dyed and mixed with the white in the procefs of combing.
The principal feats of the worfted hofiery manufature in
England were Nottingham and Leicefter ; but of late years
the worfted hofiery has declined at the former place, the trade
there being principally confined to filk and cotton articles.
Formerly hofiery comprifed a variety of worfted articles,
particularly caps, which were generally worn in England
before the introdu&ion of hats.

At Aberdeen, in Scotland, thereis a confiderable manu-
fa&ture of hofiery, the wool being principally fupplied from
London. Worfted ftockings, and lamb’s-wool hofiery, to
the amount of from fifty to feventy thoufand pounds, are
faid to have been annually exported from Aberdeen to
Holland. Of the number of hands employed in worited
bofiery in England, or the annual value of the goods made,
we have no corre&t account. Perhaps fome eftimate may be
formed from the amount of exports of woollen hofiery given
under the head Woollen Manufacture,in the table of exports,
in which it will be feen, that in the year 1816 the worfted
hofiery exported amounted to one hundred and fifty-one
thoufand and fixty pounds. This, we believe, includes
the hofiery made of woollen yarn, or what is generally
called lamb’s-wool yarn, an article which, fince the begin-
ning of the prefent century, has been greatly increaling
in demand. Soft worfted yarn for hofiery, during the
laft twenty years, has been principally fpun and doubled
by machines in large worlted-mills. Previoufly to that time,
worfted-making by hand-fpinning was a diftin& trade from
hofiery. The worlted-maker bought his different forts
of combing-wool from the wool-ftapler, combed and {fpun
it, and fold the yarn to the hofier. Since then, the hofiers
have been principally fupplied with worfted yarn from large
mills eftablifhed in Leicefterfhire, Nottinghamthire, and War-
wickfhire. Of late, however, many of tﬁe hofiers are manu-
. fa&uring their own yarn on machines or mules turned by the
hand, or in fmall mills turned by horfes or water.

The combing-wools of Kent are better {uited for hofiery
worfted yarn than any other in England, particularly for
machine-{pinning. This excellence is derived partly from
the foftnefs as well as {ounduefs of the wool; but particu-
larly from the ftaple being nearly of one uniform thicknefs
from the bottom to the top. See WooL.

Picardy and Normandy were the principal feats of the
worfted hofiery in France. Under the article WooLLEN
Manufaiure, it will be f{een that 1,250,000 pounds weight
of wool were confumed annually in the manufaéture of
hofiery in Picardy before the French revolution.

The ftocking-frame was invented by William Lee, M.A.
of Cambridge, 1n 1589, and was afterwards introduced into
France. This invention took place in England only
28 years after the knitting of hofiery yarn on needles had
been introduced from Spain. See Stocking-Frame.

Hard worfted yarn for worfted ftuffs or pieces is {pun
much {maller, and twifted much harder, than the foft
worfted yarn for hofiery. In all the ftouter kinds of worfted
goods, the long or heavy combing-wool is ufed. (See
Woor.) Under the article WooLLEN Manufaliure we
have noticed the introdu&ion of the worfted trade into Eng-
Jand, and various places where it was firft eftablifhed.
Norwich and fome of the towns in Norfolk and Suffolk ap-
pear to have been the firlt where any confiderable quantity
of worfted pieces or ftuffs were made. The names which
the different kinds of worfted pieces have received are very
numerous, being often derived from the manufadturer who
introduced a flight ehange either in the mode of weaving or

finithing the goods. Thefe names foon became obfolete,
being fupplanted by other kinds of worfted goods, fo that
we do not know at prefent to what particular kind of
pieces fome of them were formerly applied; the effential
difference confifting in their being woven plain, twilled, or
figured, or made with a warp of fingle or doubled yarn, and
woven ftouter or more flightly, or of greater or lefs width,
and whether they were glazed or not in the finithing.

The moft important diftinétion between worfted pieces
and woollen cloth confifts in the former not being milled
or raifed, fo as to cover the furface with a pile, but the
thread is left bare. To take off the loofe hairs which rife
from the furface, the worfted pieces are paffed over a red-

“hot cylinder, in the fame manner as many kinds of cot-

ton (fee CorToN Manufadure): this procefs is called
Singing. TFor fome particular purpofes, a flight degree of
milling has recently been attempted to be given to worfted
pieces in the fulling-mill. The glazing communicated to
fome kinds of worfted goods is given by prefling them be-
tween fheets of fliff glazed prefs-paper and heated iron
plates, which are comprefled in a ftrong preffing-frame.
For the weaving of figured pieces, fee WEeAvVING, and
DraveHT of Looms.

Some kinds of very fine worfted goods are made with a
warp of mohair or filk, as filk camlets and bombazines.
The latter goods, with a filk warp and wefted with hard
worfted yarn of the fineft kind, are manufactured at Nor-
wich. The term bombazine appears to be derived from
bombycina, a kind of filk drefs ufed by the Romans, and
{aid to come from Affyria.- It is generally underflood to
have been made from the threads of an infe& called the
bombyx. Bombycina is fometimes confounded by com-
mentatots with byffinum and fericum. Byflinum appears
to have been a very fine kind of linen or lace; fericam
unqueftionably means filken ftuff, fo called from the Seres,
the nation whence it was procured. Probably bombycina
was a coarfer kind of filk. In the middle ages, the word
bombycina was applied to cotton. Macpherfon’s Annals
of Commerce. See Byssus.

Bombazines are woven with a twill, and have, as before
ftated, a warp of filk and a weft of fine worfted yarn.
The Dutch refugees, who fled from the perfecution of the
duke of Alva, mtroduced the manufaéture of this article
into Norwich in the year 1675, when the Dutch elders,
according to Blomefield, prefented bombazines in court at
Norwich. (Blomefield’s Hift. of Norfolk, vol. ii. p. 2¢5.)
Worfted goods were made in Norwich as early as the reign
of Edward II. This appears from a patent granted to
John Peacock, for the meafuring every piece of worlted
made in the city of Norwich or county of Norfolk. Nor-
wich has continued from that time one of the principal feats
of the worfted and ftuff trade. The fale of ftuffs made in
Norwich only, in the reign of Henry VIIIL., amounted to
100,000/, annually, befides worfted ftockings, which were
computed at 60,000/

Norwich is at this day the only part of England where
any confiderable number of the very fineft fuffs and bom-
bazines are made. The manufatture of the coarfer kinds
of worfteds, except camlets, has been transferred in a great
meafure into Yorkthire. The period preceding the Ame-
rican revolution, from the year 1743 to 1763, may perhaps
be regarded as the moft flourifhing era of the worfted
manufadures of Norwich. According to the account of
Arthur Young in 1771, the manufa@ures of this place had
increafed four-fold in the preceding 70 years. The number
of looms was then eftimated at 125000, and each loom was
fuppofed to employ fix perfons in preparing and finithing

40U 2 the
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the material ; and the total annual valve of the goods was
eftimated at above 1,200,000l Of thefe goods the eftimate

then was,

£
The export to Rotterdam - - 480,000
— to London - -~ 550,000
— to various places - - 200,000
Total value - 1,230,000

The number of perfons employed being from feventy to
cighty thoufand.

Since the time to which Arthur Young refers, the manu-
fa&urers of Norwich have engaged extenfively in the trade
of filk fhawls and other articles, in which no worfted what-
dver is ufed.  Still, however, the worfted manufaétures of
Norwich may be confidered as in a flourithing ftate. The
number of looms employed in worlted at the prefent time
(1818) may be eftimated at 10,000 ; half of which weave
camlets, calimancoes, and other ftuffs 3 and the other half
bombazines, narrow and broad. The former are chiefly for
home confumption, the latter for the Spanith market. The
Eaft India company take a confiderable quantity of the fine
camlets manufadtured at Norwich.

By far the greateft part of the worfted yarn employed at
Norwich is fupplied by machine-{pinning, from the worfted-
mills in° Yorkfhire, Lancafhire, and Durham. But {ome
yarn ftill continues to be fpun in the old manner, by the
running-wheel, in Suffolk, Eflex, Hertfordfhire, and Cam-
bridgefhire. In Norfolk alone, the ufe of the diftaff fiill
remains. This inftrument is the moft ancient of which we
have any notice, either in facred hiftory, or the fabulous
traditions of Grecian mythology handed down to us by
Homer and Hefiod. It is at prefent vnlgarly called the
rock. In ufing it, the thread is drawn out from the end
of the fliver of combed wool. The motion is communicated
to a rough kind of fpindle, by twirling it between the
right-hand and the thigh, which is fuffered to continue re-
volving when fufpended by the thread, which the fpinftrefs
gradually lengthens with her fingers.

In wheel-{pinning, a fmall portion of the combed wool or
fliver is laid acrofs the finger, from the centre of which,
called the twitch, the thread is drawn out. About thirty
years fince, the counties of Norfolk, Suffolk, Hertford-
thire, and Effex, not only fupplied all the yarn that was
wanting for the manufa&tures of thofe diftricts, but fent
large quantities of worfted yarn to Halifax and Manchelter.
At prefent the trade is completely turned, and, as we have
before ftated, the greater part of the yarn ufed at Norwich
is fent there from the northern counties of England. This
change has occafioned great diftrefs in the villages where
the yarn was formerly ipun, by depriving the wives and
children of the cottagers of their common employment.

Until the middle of the laft century, worlted goods were
manufa&ured in confiderable quantities in Warwickfhire,
Oxfordfhire, and Northamptonfhire ; but about that time the
extenfion of the worfted trade in the Weft Riding of York-

fhire, particularly at Halifax, Bradford, and Wakefield,

gradually drew this trade in a great meafure away
from thofe counties. The manufa@urers in Yorkfhire, or
sather the merchants who bought the worfted pieces from
the manufaéturers, were, however, long unacquainted with
the beft modes of dyeing and drefling them; they were

therefore fent to London or Coventry to be finithed, but

afterwards they were finithed in Yorkthire. 'T'he demand
to Spain, Portugal, Italy, and the Levant, took off the

greater part of the worfted goods manufadtured & Halifax;

thofe manufafured round Wakefield and Bradford, con-
fiting chiefly of tammies and fhalloons, were confumed
principally by England and her colonies. The Piece-hall
at Halifax was firlt opened about the year 1780; and the
intervening time, from thence to the year 1792, or the
breaking out of the French war, may be regarded as the
moft flourithing era of the worfted trade m Yorkthire.
Though the cheapnefs of calicoes, as an article of female
drefs, fince the improvements in the cotton manufa&ure,
materially abridged the fale for fome kinds of worfted
goods in England, this was more than compenfated by
the increafed demand for carpets with worfted warps,
and other articles of luxury} in which worfted yarn was
employed.

The demand in foreign markets, from the year 1782 to
1792, for Englith worfted goods, greatly exceeded that of
any former period; but after the breaking out of the

‘French war, the worfted trade at Halifax began to decline.

The greater part of the foreign markets being clofed againit
us, moft of the mercantile houfes engaged in the export
of ‘worfted pieces were in confequence ruined or declined :
the trade altogether, and many of the {mall manufadturers,
engaging in the cotton trade. = The introdu&tion of Engliftu
calicoes into Turkey and othér parts tended alfo to leffen
the regular demand for fhalloons and other worfted goods,
as articles of female drefs, in thofe countries. Soon after
the breaking out of the French war in 1792, the {pinning
of worfted by machinery was eftablithed at Bradford and
the vicinity ; and continuing to increafe, drew round that
place the manufa@urers of worfted goods on the decline of
the Halifax trade. Bradford is now become the principal
feat of the worfted manufa&ure in Yorkfhire ; and fome of
the proprietors of the worfted mills, befides {fupplying the
fmaller manufaturers with yarn, employ a very great num-
ber of looms themfelves, and carry on this branch of trade
on a fcale of extent never before known in the worfted
manufaure. Within the laft two years, the worfted trade
has alfo greatly revived at Halifax. :

The following are the kinds of worfted pieces at prefent
principally made in Yorkfhire.

Bombazets are woven both plain and twilled, with the
warp of fingle thread; they were preffed, and finithed without
glazing : the width 22 inches, length 29 yards.

Tammies, or durants, with fingle warps twilled, and gene-
rally coarfer than twilled bombazets: width from 32 to 36
inches, length 29 yards.

Shalloons are woven with a twill, and have a warp of fingle
thread. We believe the name was derived from Chalons in
France. The pieces are from 32 to 36 inches wide, and
29 yards long.

Cubicas are very fine fhalloons fo called. -

Sayes, or anafzottes, are twilled and made with fingle warps ;
they are of two kinds, one running 27 inches wide and 30
yards inlength, the other 42 inches in width and 44 yards in
length.

DMoreens are woven plain and watered or embofled, and are
made very flout, being principally ufed for furniture: their
width is 28 inches, length 24 yards.

Calimancoes are woven plain and ftriped : width 17 inches,
length 2¢g yards.

Camlets " are both plain and twilled : width 18 inches,
length 29 yards. They are fhorter than bombazets, but
not many are made in Yorkfhire with doubled warps.

Laflings have doubled warps, fometimes of two and fome-
times of three threads, and zre made with great variety of

atterns, either plain, twilled, or flowered, and are diftin-
gwhed by different names, according to their figures and
quality ;
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quality ; as prunclle, amens, (probably from Amiens in
France, where they were manufaétured,) and drawboys:
the width 18 inches, length 30 yards.

Worited fhag, or velvet woven like corduroi and cut, is
made principally at Banbury, in Oxfordfhire, and at Co-
ventry ; but has been manufatured alfo in Yorkfhire.

In the worfted manufa&ures of France, there were greater
varieties of pieces than in England. One kind of camlet,
made with a fine warp from the wool of the Angora goat and
a weft of fine worfted, was remarkably beautiful ; but we
believe it has not been manufactured in Yorkthire or at
Norwich.

For fome account of the worfted manufatures of France,
fee WooLLEN Manufadture; under which article we have
given the hiftory of the worfted manufaéture as conneed
with the woollen, and where may be feen the number and
value of the worfted pieces exported from Eqgland in the
year ending January 1817. See allo long combing-wool,
under the article Woor.

WORSTED Spinning. In the article WooL we have given
an account of the different kinds of long wool which are
proper for {pinning into worfted, alfo the manner of forting
and fcouring them. This wool muft be prepared for {pinning
by repeated combings, with a comb or heckle that is pro-
vided with a great number of long fteel pins which are
fharp-peinted. Thefe points being few in number com-
pared with the teeth of cards, they can be fafely introduced
between and drawn through the long fibres of the wool, in
order to feparate and ftraighten them, without materially
breaking them. Another obje& of the combing is, to
{eparate the fhort fibres which are intermixed with the long
ones ; for in {pinning any kind of thread, it is defirable that
the fibres thould be all as nearly as poffible of a length.

Wool-combing.—In the ordinary procefs of wool-combing by
hand, the implements ufed are, 1. Two combs for each work-
man. 2. A poft, to which either of the combs can be fixed,
to fupport them during the operation. 3. A comb-pot,
which is a fmall flove to heat the teeth of the combs,
which is found to facilitate the combing. The combs
are fhewn at fig. 1. Plate 1. Woollen Manufaciure : each
comb is compofed of two rows of pointed fteel teeth,
a and 4, difpofed in two parallel planes. One of the rows
contains longer teeth than the other. They are fixed into
a wooden ftock or head ¢, which is covered with horn, and
has a handle d fixed into it, perpendicular to the planes of
the rows of teeth. 'The rows of teeth are about feven
inches long, and each row contains about twenty-four teeth.
The length of the longeft teeth is near twelve inches, and
the fhorter ones about eight inches. The teeth are made
of fteel, of a round figure, and regularly tapering from the
bafe, where they are fixed into the ftock, to the point,
which is quite fharp. The teeth are about one-fixth of an
inch in diameter at the bafe; and the interval between
the two adjacent teeth at the bafe is rather lefs than their
diameter, or one-eighth of an inch. The fpace between
the two planes in which the teeth are difpofed is about one-
third of an inch at the bafs of the teeth. 'The teeth fhould
be ftraight and well-tempered, and polifhed. If they become
crooked in working, the workman muft ftraighten them,
and fet them all in a true line. The combs ufed for the laft
combing of the wool have three rows of teeth.

In the wool-comber’s thop a poft is fixed, as fhewn
by fig. 2, in order to fupport the combs occafionally
darng the working. An iron ftem g is fixed faft into
ihe poft, and proje&s horizontally from it; the ex-
treme end of it turns upwards with a point, which is in-
ferted into a hole through the middle of the handle of the

6

comb. Alfo at the other end of the ftem g, clofe to the °
po’ﬂ:,.there is a fmall hook 5 rivetted, which terminates with
a pointed pin, fituated in an horizontal diretion. This
point is inferted into a hole made in the end of the handle
of the comb, in the direétion of its length. The end of the
comb-handle being firft placed on the point of the hook 4,
it is let down upon the other point g, which, by paffing
through the handle, fixes the comb quite faft to the poft,
as fhewn at fg. 2. )

In the operation of combing wool, it is neceflary to heat
the teeth of the combs, in order to foften and relax the
fibres of the wool, and render them more eafy to work.
The heat alfo tends to diftribute the oil with which the
wool is lubricated. The combs are heated in a comb-pot
or ftove, fig. 3, which is a fmall furnace built in brick, to
inclofe a fire-place, of which A is the door, B the ath-pit,
and C the flue: Above the fire a circular caft-iron plate aa
15 placed. This is made flat, except in the central part,
where there is a concavity, to obtain a better acion of the
fire. Immediately over the plate a, another plate, 44, is
placed parallel to the former, but with a {ufficient fpace
between them to admit the teeth of the combs: feveral
pieces of iron are placed between the two plates, to keep
them at a proper diftance afunder, and to divide the fpace
into fmall cells proper for the combs.

In ufing this ftove, the workman muft be careful not to
heat it too much, and a damper in the flue is very ufeful
to regulate the draught ; if the heat is too great, it fpoils the
temper of the comb-teeth, and injures the wool alfo. The
moft improved ftove is heated by fteam, which will give a
{ufficient warmth, but cannot overheat the combs.

In order to comb the wool, it is feparated into handfuls,
each containing near four ounces of wool, which is about a
proper quantity to be combed at once. Thefe handfuls
are fprinkled with oil, and the wool is rolled in the hands
to diftribute it equally. The quantity of oil varies from
2sth to th of the quantity of wool by weight. The comb
is firft heated by introducing the teethinto the ftove, in one
of the cells between the two iron plates ; when it has ac-
quired fufficient heat it is withdrawn, and another comb is
put in its place. The heated comb is then faftened to the
poft, with its teeth pointing upwards, in order to be filled
with wool ; the comber takes one-half of the handful of
wool in his hand, and catches it upon the teeth of the comb
by throwing the wool over the points, {o that they pene-
trate it ; then by drawing the wool towards him, and at the
fame time downwards to the bottom of the teeth, a portion
of the wool" will remain in the teeth. The lock of wool is
again caft upon the teeth, and drawn through them, and
every time fome wool remains 3 this is repeated as often as
is neceffary, until all the wool is gathered upon the
teeth. 'The comb thus filled is placed with its points in
the ftove, and the wool which is upon it remains outfide of
the ftove, but will become flightly warmed. The other
comb, which was heating whilft the firft was filling, is now
filled in turn, in the fame manner as the firft, and is then
put to heat with the wool upon it, and whillt this is going
on, the workman occupies himfelf in making a handful
ready for the next combing. '

When both combs are properly warmed, the comber
holds one of them with his left-hand over his knee, as he is
feated on a low ftool, and with the other comb held in his
right-hand he combs the wool upon the firft, by introducing
the points of the teeth of one comb into the wool contained
in the other, and drawing them through it ; this is repeated
for 14 or 15 ftrokes, until the fibres of the wool are fepa-
rated, difentangled, and laid parallel. In combing, be di-

rels
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reés the combs fometimes with the teeth of one parallel to
the teeth of the other, and fometimes with the teeth of the
two combs at right angles, or in a crofs direétion ; but in
all cafes he muft take care to begin gradually, by intro-
ducing the points of the teeth, firlt into the extremity of
the wool which is contained in the teeth of the comb, and
then penetrating deeper into the wool at every fucceeding
ftroke, till at laft he works the combs as near as he poffibly
can without a&ually bringing their teeth in contaét: with-
out this precaution, he could not draw the comb through
the wool without breaking the fibres, and tearing the wool
out of the teeth of the comb ; but if he proceeds cautioufly,
the wool will be difentangled, feparated, and ftraightened.

During the working, he frequently changes the combs,
fo as to work the wool upon both combs; but as the
wool will gradually accumulate upon that comb which is
moft worked, he manages them fo that at the end of about
35 or 40 ftrokes nearly all the wool will be gathered upon
one of the combs, and will hang from its teeth in a fair
lock of ftraight and regular wool. This comb he puts to
heat for a moment, then fixes it to the poft, and proceeds to
draw off the wool from the comb in a fliver. To do this, he
takes hold of the wool which proje&ts from the teeth with
the fingers and thumbs of both hands, and draws it away
from the teeth of the comb in a direion perpendicular to
their length, without fliding it off their points : -as the wool
comes away, he takes frefh hold, always feizing the woolata
given diftance from the teeth. A portion of the wool which
confifts of fhort fibres will not come off, becaufe it does
not reach to the place where the comber grafps the wool ;
it therefore remains in the teeth of the comb, and is drawn
off afterwards. This fhort wool, which is called noil, is
unfit for worfted fpinning ; it is compofed in part of the
thort fibres which are naturally intermixed in the long ones,
and alfo of the fragments of long fibres which are broken
in the procefs of combing. The quantity of the noil de-
pends upon the kind of wool, and alfo on the care with which
the comber has condued his procefs ; but it will feldom
exceed 4th or ith of the quantity of the raw wool by weight.

The wool which is drawn off from the comb forms
a continued f{liver or band, the fibres of which are
ftraight and parallel, but not fufficiently fo for fpinning ; it
is therefore combed over again, and frequently it is repeated
a third time. The firft combing is called hacking, and the
flivers produced by it are extended five together upon a table;
then holding them down with one hand, they are broken
again into handfuls by drawing them with the other.

hefe are combed again in the manner before défcribed, but
the heat given to the combs is much lefs. The ultimate
{liver, which is drawn off from the comb the laft time,
fhould be very even, and compofed of long and parallel
fibres. On examining it againft the light, every part thould
appear equally denfe, without any euntanglements of the
fibres, for on thefe particulars the perfe&ion of the fpinning
will in a great meafure depend.

The combed wool produced from fixteen pounds of wool
ufually weighs eleven or eleven and a half pounds, for about
two pounds are loft in wathing, and the reft in noil and
wafte in the combing. When the combing is finifhed, the
flivers are formed into fix parcels, each containing ten or
eleven {livers, which are rolled up together into a ball, and
ticketed with their weight and quality, the wool-comber’s
mark, and wool-ftapler’s mark. In this ftate, combed
wool is called tops or Jerfey, and is fold to the fpinners in
the country, and in cottages, who fpin it into worfted-
thread by the fimple hand {pinning-wheel; but the
manufa@urers who {pin by machinery have wool-combers

at their mills, and they ufually employ combing-machines
in addition.

Combing-Machines.—The firt combing-machine was in-
vented by the Rev. Edmund Cartwright. His firft two
patents were in 1790, and he had another in 1792 ; but the
machine was not rendered perfe&, or brought into extenfive
ufe, till-a later period : 'and in 1802 he obtained an a& of
parliament to renew or extend the term of his patent.
The {pecification which he enrolled in confequence contains
drawings and defcriptions of machines nearly of the fame
kind as thofe which are now in ufe at many of the great
worfted-mills, and which we fhall defcribe. Mr. Cart-
wright propofed to form the raw wool into continued {livers,
by joining the pieces of wool tegether, and flightly twifting
them, and in this ftate they could be prefented to the
combing-machine ; but as this plan was not found to fuc-
ceed, it was found neceffary to comb the wool firft by hand,
in order to reduce it to {livers. This is Rill the common
pradlice, and takes away great part of the advantage of the
machine ; but we have feen a preparing-machine for this
purpofe, which operated very well upon the raw wool.
The inventor’s name we have‘not learned ; but the rudi-
ments of it are to be found in Mr. Cartwright’s {pecification
of 1790. :

Preparing-Machine.—The raw wool is fpread upon a
horizontal feeding-cloth, which is extended over two rollers,
and circulates upon them : by its motion, the wool is carried
forwards, and prefented to a pair of fluted rollers, which
draw it in. This feeding-cloth is fituated at the top of
the machine, at the height of about five feet from the floor,
fo as to allow room for the reft of the machinery beneath it.
A principal part of the machinery is carried by a hori-
zontal wheel of five feet diameter, which is mounted upon
a vertical axis, and is turned rapidly round by the mill,
This wheel carries four porcupines, which are imall cylin-
drical rollers, armed with fpikes or teeth rather hooked.
The rollers are fituated horizontally in the plane of the
wheel, with their length nearly in the direétion of radii.
They are about feven inches in diameter, and fourteen
inches long, and are fixed upon horizontal fpindles, which
proceed from the circumference of the great wheel nearly
to its centre, one extremity of each fpindle being fuftained
by the rim of the wheel, and the other in a fupport fixed
to the perpendicular axis. The porcupines are fixed on the
ends of the {pindles, near the circumference of the wheel;
and on the oppofite end of each fpindle is a fmall cog-wheel,
to work in a worm or endlefs fcrew, which is fixed concentrie
with the axis, being cut on the outfide of a hollow tube,
through which the vertical axis pafles.

By this means, the four porcupines which the wheel con-
tains have a two-fold motion, viz. they are all carried round
in a circle by the motion of the wheel, and at the {ame time
each one has a flow rotative motion on its own axis, in con-
fequence of the cog-wheels, which work in the threads of
the fixed worm. .

The feeding-cloth is fo fituated, that the four porcupines
in the great wheel will pafs in fucceffion exaélly beneath the
fluted rollers, which take the wool from the feeding-cloth ;
and the teeth of the four porcupines being fharp-pointed,
and rather bent forwards at the points, they penetrate and
catch the wool as it comes through thefe fluted rollers, and
hangs down from them. A portion of wool is thus car-
ried away by each porcupine every time it paffes beneath
the fluted rollers; but by the flow revolving motion of
the porcupines on their own axes, each one prefents a dif-
ferent row of teeth every time, and thus by degrees they
become clothed with the wool which they take up.

4 This
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T'his wool they deliver to a larger porcupine, which is
placed beneath the revolving-wheel, or on the oppofite fide
to the feeding-cloth. This porcupine is a cylinder nineteen
inches diameter, and fourteen inches long : its axis is placed
horizontally, and dire¢ted nearly to the centre of the vertical
axis ; fo that the {mall porcupines will be parallel to the large
one when they pafs overit. The great porcupine is furnithed
with rows of teeth exally fimilar to thofe of the {mall ones,
which teeth are not very numerous, but large and fharp-
pointed, and rather hooked, with the points forwards. When
the fmall porcupines pafs over the large one, there is {o little
clear {pace between their teeth, that the wool which is con-
tained in the teeth of the fmall ones will be taken off by
the large one, and remain in its teeth. The reafon of this
is, that the teeth of the large porcupine prefent themfelves
to the teeth of the fmall ones with the points forwards, and
the {mall porcupines at the fame time move with the
points of their teeth backwards. It was before ftated, that
the porcupines move with the points forwards when they
take the wool from the feeding-rollers, but this wool is ap-
plied on the upper fide of the porcupines, and the great
porcupine is at the lower fide ; hence the direction of the teeth
15 reverfe in the two cafes, and occafions the wool to be given
to the great porcupine, a fmall quantity at a time, from each of
the {mall porcupines, as they pafs over it. The great por-
cupine being turned flowly round upon its axis clothes itfelf
with the wool in a continued fleece, and this is drawn off
from its teeth by a pair of fluted rollers, between which it
pafles in a continued {liver or band ; this band is alfo con-
du&ted through a fhort tube, which revolves round its axis,
and rolls up the fliver, to make it adhere better together in
a round and compaé&t form.

The a&ion of this machine is not to comb the wool,
but to divide the mafs of raw wool, which is {pread on the
feeding-cloth, into a great number of {mall and equal por-
tions by the fucceflive ftrokes of the {fmall porcupines ; thefe
portions are again mixed together in one film of wool upon
the great porcupine, from which the wool is drawn off in
a continued f{liver, and as much twift is given to it as is
requifite to make the fliver fufficiently compa& to fubmit it
to the combing-machine.

Cartwright’s Combing- Machine, or Combing-Table ; called
alfo amongft the workmen Big Ben.—In Plate I11. fig. 1.

Wor;/ied' Spinning, is a horizontal plan of the machine, which
exhibits nearly all its parts ; we have alfo given a perfpec-
tive view in fig. 2. of the operative parts, as they would
appear if detached from the framing which fuftains them.
A A is a circular ring of wood, which is fixed down on the
framing ; B B is a fimilar ring, which is fitted into the fixed
ring, with liberty to turn round within it. The interior of
this ring is furnifhed with a row of comb-teeth, with the
points dire@ed to the centre, and there are two other rows
of fhorter teeth beneath, fo as to make three circular rows of
teeth., This forms alarge circular comb, called the combing-
table, about five feet diameter ; it is moved flowly round in
the dire&tion of the arrow by means of a pinion, which
works into a ring of cogs, fixed in fegments withinfide of
the circular comb beneath the row of teeth, as is thewn in
the feion, fig. 3. L

The wool 1s filled upon the teeth of the circular comb by
means of two machines F and G, called crank-lafhers. Thefe
fupply the wool by lathing or throwing the lock of
wool upon the teeth of the comb, and then drawing up the
wool from the comb, with a motion very fimilar to that
of the hand of the workman in filling the combs, as we have

tefore defcribed.  The crank-lathers repeat their ftrokes f

with great rapidity ; but as the comb-table is kept in con-

tinual motion, the wool which is lathed upon the teeth by
the firft crank-lather ¥ is carried away, and in its courfe
comes beneath the other crank-lather G, by which more
wool is filled upon the teeth, and they reccive the intended
portion. 'This wool, by the rotation of the comb-table, is
then carried bereath a {mall comb K, which works by a
crank movement, but with its teeth always horizontal ; they
penetrate through the wool, and then rife up fo as to comb
it. After this operation, the wool is taken off from the
teeth of the comb-table between a double pair of fluted
rollers N, fituated immediately over the comb-teeth ; thefe
draw off the combed wool in a continued {liver, which is
conduéted through another pair of plain rollers R, and falls
into a tin can placed there to receive it.

This machine was not found capable of combing the raw
wool, chiefly becaufe the comb-teeth are not heated, and
alfo becaufe the ations of lathing on the wool, and after-
wards combing it, begin to aét upon wool, at firft with their
full force, and break the fibres if they are entangled
together ; hence it is found beft to comb the wool by
hand once over, or for fine goods twice. The wool is thus
formed into {flivers, which are joined together, by laying
them on a table, with the ends lapped over each other; and
rolling them together, they will join into one long fliver. Three
of thefe {livers are put into tin cams i, which are placed
upon a circular table I, and carried upwards to the crank-
lather I or G, which are both of fimilar conftrué&ion. The
table I is mounted on an axis, {o as to be capable of turning
flowly round horizontally, in order to twift the three flivers
together into one ; but in the machines which we have {een
in ufe, this movement is commonly negle&ted, for if the flivers
are prepared by hand-combing, as we have before defcribed,
they will hang together without twifting. v

"T'he flivers, which are carried up from thecans to the ¢rank.
lather (fee fig. 3.), firft palsover aroller ate; the axle of this
roller is alfo the fixed centre of motion of a trough H, which
forms one part of the crank-lather. The fliver of wool s con-
du&ted along the trough H, and then turns over a fecond
roller at f; the centre-pin of this roller is the joint, which
unites the end of the trough H with a moveable frame 44,
which has a tube g fixed in front for the fliver of wool to pafs
through. A little below the middle of this frame d d are holes
through its fides, to receive the pin of a crank 44, of which
the central axis is fupported in bearings {crewed to the frame
of the machine, and it is turned round by the power of the
mill. By means of a pair of bevelled wheels D and E, fg. 1.
the cranks of the two crank-lathers are conne&ed together,
and have a common motion, but in a diretion at right angles
to each other. At the lower end of each of the moving
frames dd, a pair of fluted rollers i are fixed, which draw
the {liver between them. The rollers are put in motion by
means of a cog-wheel £, fixed on the extremity of the axis
of the lower roller ; this is turned by a {mall pinion, fixed
at the end of an axis, which pafles through the frame 44,
and which at the oppofite end has a wheel 5, that receives
motion from a pinion fixed faft to the pin of the crank.
The upper of the two fluted rollers is prefled down againft
the lower one by fprings, which bear on its pivots with fuffi-
cient force to hold the wool firmly between them, and draw
the {liver forwards when they turn round.

The motions of the crank-lather are not eafy to be under-
ftood from a verbal defcription. It muft be recolleéted,
that the upper end of the frame dd which carries the rollers,
being jointed to the end of the trough H, it muft always
move In the arch of a circle, as fhewn by the dotted lines,
¢. 33 the centre of this arch is ¢: alfo that the middle
part of the frame d, where the crank.pin pafles through

it,
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it, muft defcribe a circle when the crank revolves: in
confequence, the rollers 7, which are at the lower end of the
frame, will move in a curve, as fhewn by the dotted lines.
It is an oval or diftorted ellipfis, with the longeft diameter
horizontal.

At the fame time the fluted rollers circulate in this orbit,
they are in continual motien on their own axis, by the
communication of wheel-work before defcribed, and they
draw the fliver of wool down the tube g; the end of the
{liver, which projeéts from below the rollers, hangs down
from them in a lock, and by the motion of the crank-lather
this is thrown againft the points of the teeth in the comb-
table. At the period when the wool is thus thrown on the
teeth, the rollers are moving nearly in an lhorizontal dircc-
tion, fo as to draw the wool in the direction of the length
of the teeth, and they penetrate the wool ; but as the rollers
proceed in their elliptic orbit, they begin to rife and draw
the wool upwards away from the teeth in an inclined direc-
tion, as is evident by tracing the dotted courfe marked out
for the rollers. By thus drawing up the wool between the
teeth, a portion of the wool will be left in them ; the rollers
then rife up rapidly in their oval courfe, and the wool is
raifed quite above the teeth ; the rollers then move forwards
to make another ftroke, and during fuch advance, the
rollers, being in continual motion, draw forwards the fliver
of wool, and the end hangs down ready to be lathed on the
teeth of the comb next time. ]

The motions of the fmall comb K muft be next defcribed.
The whole machine receives its motion by means of a wheel
or pulley ¢, fig. 1, upon the axis of the crank for the
lather G; D and E are the bevelled wheels by which the
other crank is turned ; at the extreme end of the axis C is
a pinion, which turns a bevelled wheel L, and on the axis of
this is a wheel turning two others M M of equal fize; on
the extremities of the axes of the wheels MM are two
cranks // of equal radii, which are both jointed to an iron
bar mm, and both turning round together in the fame direc-
tion, they caufe the bar to move in a direétion parallel to itfelf,
and every part of the bar defcribes a circle equal to the radius
of the cranks. The fmall comb K is fixed to this bar, and
partakes of its motion, whereby the points of its teeth are
carried horizontally into the wool contained in the teeth of
the great comb, then rife upwards and draw through the
fibres, in order to comb them.

In order to remove the little comb when it becomes
filled with wool, it is attached to the bar m by means
of a comb-holder or focket L, which has a groove at
each end to receive the little comb, and it can be
mounted or withdrawn at pleafure. This focket L is
moveable upon a horizontal pin fixed at the end of the
bar m, fo that it can be turned with either end upwards;
and as the little comb can be fixed at either end of the focket,
a fpare comb is placed in the upper groove of the focket,
whilft the lower groove holds the comb which is in ufe ; but
when this becomes filled with wool, which it has gathered
from the comb-table, the focket L is inverted by turning it
half round upon its centre-pin, and by this means the freth
comb is brought down into ufe, and the other can be taken
away to clear off the wool fromit. There is a fmall bolt
fixed to the pin on which the focket L turns, which can be
fhot into a notch when the focket isin a perpendicular pofi-
tion, and will then hold the focket faft from turning, and
keep the comb in a proper pofition for its work. In this
way, the little comb can be taken away and replaced by a
frefh one as often as is neceflary, without ftopping the ma-
chine, for the {mall comb does not move very quick. The
fame boy who attends to change the combs, when neceflary,

alfo fets up the wuol in the great comb-teeth with a fmall
fcraper, fo that the fmall comb will penetrate through it
with more certainty 2nd effe@. The plane of the rows of
teeth in the {mall comb is not horizontal, or parallel to the
teeth of the combing-table, but inclined thereto, fo that
thofe teeth of the fmall comb which firlt come into aftion
vpon the woel do not penetrate deeply into it ; but as the
comb-table turns round, the wool advances beneath the
{mall comb, and is operated upon thofe teeth which go
deeper, and the laft teeth of the comb go as deep as they
can, not to touch the teeth of the comb-table.

The wool is now combed, and only remains to be drawn
off in a cont:nued fliver; this is done by the drawing-off
rollers N, which are fluted iron rallers, placed horizontally
over the comb-teeth, and nearly in the dire&ion of a radius
of the comb-table : they are fupported in an iron frame, and
are turned round by a pair of bevelled wheels from a vertical
axis P. This axis extends the whole height of the machine,
and is put in motion by means of a pair of bevelled wheels,
and an obligue axis Q, which is turned by a bevelled wheel
and pinion on the extreme end of the axis of the firft crank-
lafher.

The goat comb receives its motion from the perpen-
diculir ax1s P, which turns a large wheel T by a pinion on
the lower end of it: on the upper end of the axis of this
wheel is the pinion which works in the ring of teeth
withinfide of the comb-table : in this way,a very flow motion
is given to the comb-table. There are two pair of drawing-
off rollers N, fituated clofe together, and parallel to each
other; the firlt pair are put in motion as we have defcribed,
and the back pair are turned by means of equal cog-wheels,
fo that they move with the fame velocity.

The wool upon the comb-table is gathered in the hand,
to form a fliver, and the end is introduced between the
rollers, which continually draw off the wool as the comb-
table turns round. After paffing through both pairs of
rollers, the fliver is condued through a forked iron, then
through a round wooden tube, and is at laft delivered by
two plain wooden rollers R into a tin can placed beneath
to receive it. Thefe rollers are alfo turned by bevelled
wheels on the perpendicular axis P. The drawing-off
rollers only take away the long wool, the fibres of which
are long enough to reach to the rollers. The two rollers
compofing the front pair of drawing-off rollers are not
placed immediately over each other, but the upper roller
overhangs the lower one, fo that the plane in which the
axes of the upper and lower rollers are both fituated is in-
clined at about an angle of 45 degrees to the plane of the
comb-table : by this means, the wool is drawn off from the
comb, at an angle of 45 degrees, to pafs between the rollers.

The noils, 7. e. the fhort wool and broken fibres, which
will not reach the drawing-off rollers, remain in the teeth of
the comb-table, and alfo as much of the long wool as is on
the lower fide of the comb, and thefe are called backings :
both are taken off by a boy, who is feated for that purpofe
within the circle of the comb-table; he firft draws off the
backings from beneath the comb, and then, with one hand
above the teeth, and the other below, he draws off the noils.

Thefe two forts of wool are handed to a boy on the
outfide of the machine, who puts them into feparate boxes.
The backings are filled on the fmall combs before they are
put into the machine, and become fomewhat combed by the
aétion of the fmall comb: when the {mall combs are re-
moved from the machine, the wool upon them is further
combed by hand, and then drawn off from them in a con-
tinued {liver, by means of an additional piece of machinery,
which is at the fide of the machine.

This
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This combing-machine is found to break the fibre of the
wool, and it increafes the quantity of noil very much, unlefs
the wool is previoully combed once or twice by hand;
and s it then becomes only a {ubftitute for the fecond or
third combing, it faves little or no expence. The advantage
of the machine is found, in the great regularity and equality
of the fliver which is produced by it, a circumftance of
particular importance for fine fpinning. In combing by
hand when the fliver is drawn off, thofe fibres which the
comber firft takes hold of are longer than the others ; then
as the fliver continues to be drawn, fhorter fibres are found
in it, and the fhorteft are lat of all. Thefe are called the
long and fhort ends of the fliver; the fhort end is always
marked by twifting or rolling it up, in order that when the
flivers are joined together into one for fpinning, the long and
fhort ends may be equally intermixed and difperfed through-
out the whole length., In drawing off the wool from the
combing-machines the long and fhort fibres are intermixed
and taken up together, fo that the fliver is of very equal
texture.

There have been feveral other attempts to make combing-
machines which deferve notice, though they have not come
into ufe.

Meflrs. Wright and Hawkfley had a patent in 1793 for
a combing-machine ; and Mr. Toplis of Cuckney had alfo a
patent of the fame date, which contains fome good ideas.
Mr. Hawkf{ley, in 1797, had a patent for improvements on
Cartwright’s : the principal one was, to make the combing-
table by the combination of a number of {mall combs, which
could readily be applied to the table, or detached at plea-
fure. If this would allow the combs to be heated, as the
inventor propofed, they would work much better.

Mr. Amatt had a patent in 1795, and Mr. Pearce in
1798 : after this time, Mr. Cartwright’s machines had re-
ceived fome improvements from Mr. Hawkfley, and came
into ufe ; and we find lefs fpeculation on the {ubject.

Gilpin’s Combing-Machine.—In 1811, Mr. George Gilpin
of Sheffield perfe@ted a very ingenious machine, which
combed the raw wool in a moft complete manner. We do
not hear that this machine is yet come into ufe, although
we have no doubt of its anfwering the purpofe, having fre-
quently examined it while at work : its only fault was a
complication of parts, which might be eafily removed.

The outline of this machine is taken from that of Mr.
Toplis in 1793, but is very much improved and perfe&ed.
Fig. 4. of Plate 1. Worfled, is a fketch of the principal
parts. The machine works with eight combs at once,
which are of rather larger fize than the ordinary hand-
combs, the rows of teeth being twenty inches long.
Thefe combs are fixed upon two reels or frames A, B,
which revolve upon their axles by the power of the mill;
four combs, D and E, are fixed upon each reel, and in
fuch pofition that both ends of the comb-teeth, wiz. the
points and roots, are equally diftant from the centre of the
reel to which they are fixed ; and the reels, with the combs
fixed upon them, form two revolving wheels or frames.
The combs D and E are fo mgade, that they can be detached
from the reels, or replaced and fixed faft m a moment, by
the attendants; and they can, therefore, be heated in a
ftove, in the fame manner as the hand-combs. The wool is
alfo filled upon the combs by hand, and the combs and waol
are heated in the ufual manner before they are put into the
machine, in order to comb the wool.

One of thefe reels A 1s fimply turned upon its axis, but
the other reel B has a curious compound motion given to it
by the machinery : thus it revolves on its own axis ; but the
axis alfo advances to, and recedes from, the other reel with
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a motion parallel to itfelf, which is repeated four times in
every revolution, Whillt B advances towards A, it moves
with only one-third of the velocity with which it returns
from A. The advancing movement is of a limited and
conftant extent; but at the fame time, there is a third
movement which regulates this extent, {fo that at every fuc-
ceeding ftroke which the machine makes, the two reels will
approach nearer together.

Suppofe all the combs filled with wool, and mounted in
their places upon the reels, the machine is then put in mo-
tion, and the two reels A and B turning round in oppofite
direétions, their combs D and E meet each other ; and by
the compound movement of B, (wiz. advancing flowly to-
wards A, and turning round at the fame time,) the combs
D and E approach in fuch a manner, that the points of
each comb penetrate the wool which is in the other comb,
and this is reciprocal of both combs. When the teeth are
thus entered into the wool, the moveable reel B retreats
quickly from the other, and the teeth, by drawing through
the wool, comb and feparate its fibges.

The circular motion of both reels is not regular and
equable, but is communicated by means of elliptical cog-
wheels, which occafion the reels to move round very flowly,
at the moment when the comb of the reel B is draw-
ing out or combing the wool; but this motion being
finithed, the reels begin to turn round more rapidly, and at
the fame time the reel B approaches towards A with a flow
movement, in order to prefent another pair of combs te
each other, which meet; and each one penetrates the wool
which is upon the other, and then the reel B draws out to
comb it, in the manner before defcribed.

In this way they continue to make fucceffive ftrokes, until
the wool is fufficiently combed : the machine s then ftopped,
and the combs taken off one by one, to be replaced by others,
which are filled with frefh wool, and properly heated.

There 1s likewife another movement of the reel A, which
we have not yet mentioned : the axis of that reel has a flow
motion backwards and forwards, endways in the dire&ion
of its length, for a fhort diftance. The intention of this is,
that the fame parts of the combs fhall never come oppotite
to each other at two {ucceflive ftrokes.

It fhould be obferved, that when the machine is firft fet
to work, the combs at their point of meeting do not come
within three or four inches of each other, and the points
only penetrate amongft the longeft fibres of the wool upon
the combs ; but at every firoke which is made, the combs
advance nearer together, and take deeper into the wool,
until, after a certain number of ftrokes are made, the combs
approach as near as they can without touching. They
continue to work in this manner for fome time, and when
the intended number of ftrokes is made, a bell rings as an
indication that the machine fhould be ftopped. This is
done by drawing a lever, and in confequence the machine
will ftop itfelf in the exaét pofition for changing one of the
combs on each reel. Thefe are removed, ind others ready
filled with wool and heated are put on in their places, which
being done on both reels at the fame time by two perfons,
is only the work of 2 mement. = The machine is then put in
motion again, but by the machinery it will ftop itfelf agatn
at the required pofition for changing the next pair of combs 3
it is then put forwards, and {o on, ‘until all the eight combs
are changed.

The combs which are removed from the machine are
put into the ftove.to heat for a few moments, and then
the wool is drawn off from them by a féparate machine.
The bead of the comb is here placed in a perp dicular
groove, fo that its teeth ftand horizontal ; and a pieee
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of metal, which is fixed to the head of the comb, and pro-
jeéts therefrom like a tooth, enters into the fpiral groove of
a fcrew, which ftands in a perpendicular pofition, and is
continually turned round by the machinery. = By this means,
the comb is regularly and flowly let down in the groove,
from top to bottom. A. pair of fluted rollers is placed
horizontally, and parallel to the teeth of the comb, in fuch
a pofition that the comb, in defcending, will pafs with its
teeth at a proper diftance from them, to draw off the wool
in a fliver. After paffing through thefe fluted rollers, the
fliver is conduéted through a perpendicular revolving tube,
which gives a roundnefs to it, the fame as it would acquire
by being rolled between the hands, and then it is con-
duéted between a pair of plain rollers, which deliver it into
a tin can placed before the machine.

A wooden roller is placed above the fluted rollers, with
eight pieces of board proje&ting from it in the dire@ion of
radii., When the roller turns round, thefe boards z& to
ftroke the wool upon the comb, and raife it into a proper
fituation to be drawn off by the fluted rollers.

The combs are prepared for drawing off the wool, by
heating them as before mentioned, and by fliding the wool
from the roots of the teeth half way towards their points.
In this ftate, the combs are carried one by one to the draw-
ing-off machine, and the head of ene comb is put into the
top of the perpendicular groove: it will be prevented from
falling down in the groove by the proje&ing tooth, which
enters the fpiral groove of the perpendicular {fcrew. The
wool is gathered up and introduced between the fluted
rollers ; the machine is then put in motion, and by means
of the fcrew the comb is gradually lowered down, and the
wool is drawn off from it in a fliver, which is rolled up into
a compaét form by the revolving tube, through which it
pafles, and is delivered into the can by the plain rollers.

The attendant holds another comb ready to follow the
firft, and when the firlt has defcended to a certain point, he
{lips the next comb into the perpendicular groove, fo that
it refts upon the former, and the wool upon the two combs
joins as it were in cne. The ftroker, when they pafs
before it, lays the fibres all one way, and the wool is
drawn off by the rollers in a continued fliver, which does
not prefent the flighteft appearance of joinings. Another
comb is then put in, and the wool joins to the former, and
fo on. * The backings, or wool at the back of the comb, are
drawn off by the boy ftationed behind the machine ; and the
combs, as they come through below, are received by boys,
who afterwards take away the noil or fhort wool which
remains in the teeth, and then put the combs back into the
itove to heat them, ready to be filled again, in order to
proceed with another combing. When the wool of all the
eight combs is drawn off, the motion of the drawing-off
machine is ftopped at the moment when the eighth or laft
comb has defcended half way through its courige. In this
{ftate, the machine waits till another combing is finithed, and
then the fucceeding comb being placed on the top of that
one which continues in the machine, the continuity of the
{liver will be preferved.

The inventor of this machine ftates in his fpecification,
that for common work the wool only requires to be operated
upon once by the combing-machine’; and in that cafe, the
machine muft be adapted to make twenty-four ftrokes of
each pair of combs before the bell rings. For medium
work, fuch as would require to be combed twice over, in
the ufual manner of hand-combing, it muft be combed twice
over by the machine ; thus, after having been combed once
in the manner before defcribed, the fliver of wool is broken

up into handfuls, and filled on the combs again by hand as
1
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before, and combed over again in a fimilar manner; but
the combs are lefs heated for the fecond time of combing.
By changing a wheel, the machine fhould be adapted to
make only fourteen or fixteen ftrokes before it ftops, when
it is intended to comb twice over. The wool intended for
the fineft fpinning fhould be combed three times over, and
the machine fhould be fet to make fourteen or fixteen
ftrokes of each pair of combs.

The machine has alfo two different movements for the
drawing out of the moveable comb.reel: in one, the motion
is over a fpace of ten inches, and is adapted to comb fuch
wool as is fix or eight inches length of ftaple, and is called
wether wool ; but by a flight Mteration, the excurfion of
the moveable reel can be increafed to thirteen inches, and
is then adapted to comb hey wool, or wool which is from
eight to eleven inches length of faple.

Mr. Gilpin’s machine has the advantages of heating the
combs and of filling them by hand, both of which are effen-
tial to any machine which is propofed to comb the raw
wool. The filling is an operation which requires difcretion,
if it is expeted that the long fibres fhall be preferved with-
out breaking. The perfon who fills the wool on the teeth
takes a greater or lefs lock of woolin his hand, according to
the condition of it, and the degree of entanglement : alfo
in drawing it between the comb-teeth, the force is propor-
tioned to what the wool will bear. Mr. Gilpin’s fpe-
cification fates, that under certain circumflances, when the
wool will not wath well, but remains taggy, it 1s advifeable
to fill it upon the combs, and {lip it off; then #ill it again,
preparatory for the machine. As the object of this firft
filling is chiefly to warm the wool, the end may be in part
attained by laying the wool upon the top of the ftove for a
few minutes before it is filled. _

Planking.— Let us fiippofe that the wool is combed either
by the hand, or by the machine, and we will proceed to
explain the means of preparing it into a thread. The
combing-machines reduce the wool into a continued fliver,
which is ready for the drawing-frame ; but the thort flivers
produced by the hand-combitg muft be firft joined to-
gether by what is called planking. Thefe flivers are rolled
up by the combers, ten or twelve together, in balls called
tops, each of which weighs half a pound : at the {pinning-
mill thefe are unrolled, and the flivers are laid on a long
plank or trough, with the ends lapping over, in order to.
fplice the long end of one fliver into the fhort end of an-
other. The diftin&ion of the two ends of the fliver has
been before explained ; the long end being that which was
firft drawn off from the comb, and contains the longeft fibres
of the wool ; the fhort end is that which came laft from the
comb, and contains the thort fibres, The wool-comber lays
all the {livers of each ball the fame way, and marks the long
end of each by twifting up the end of the fliver, Itisa
curious circumftance, that when a top or ball of flivers is
unrolled and ftretched out ftraight, they will not feparate
from each other without tearing and breaking, if the fepa-
ration is begun at the fhort ends, but if they are firft parted
at the long ends they will readily feparate.

Breaking- Frame.—Here the flivers are planked or fpliced
together, the long end of one to the fhort end of another
they are immediately drawn out and extended by the rollers
of the breaking-frame. A fketch of this machine is given
in Plate I1. fg. 5; it confifts of four pairs of rollers,
A, B, C,D. The firt pair A receives the wool from the
inclined trough E, which is the planking-table. The flivers.
are unrolled, parted; and hung loofely over a pin, in reach of
the attendant, who takes a fliver and lays it flat in the trough,
and the end is prefented to the rollers A, which being. in

motion
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motion will draw the wool in ; the fliver is then condu&ed
through the other rollerg, as fhewn in the figure: when the
{liver has paffed half through, the end of another fliver is
placed upon the middle of the firft, and they pafs through
together ; when this fecond is paffed half through, tl_le end
of a third is applied upon the middle of it, and in this way
the fhort flivers produced by the combing are joined into
one regular and even fliver. )

The lower roller C receives its motion from the mill, by
means of a pulley upon the end of its axis, and_ an endlefs
ftrap. The roller which is immediately over it is borne
down by a heavy weight ¢, fufpended from hooks, which
pafs over the pivots of the upper roller. The fourth pair
of rollers D moves with the fame velocity as C, being turned
by means of a fmall wheel upon the end of the axis of the
roller C, which turns a wheel of the fame fize upon the
axis of the roller D, by means of an intermediate wheel 4,
which makes both rollers turn the fame way round. The
firft and fecond pairs of rollers, A and B, move only one-third
as quick as Cand D, in order to draw out the fliver between
B and C to three times the length it was when put on
the planking-table. The flow motion of the rollers A is
given by a large wheel a, fixed upon the axis of the
roller A, and turned by the intermediate cog-wheels
4, ¢, and d; the latter communicates between the rollers C
and D. The pinions on the rollers C and D being only
cne-third the fize of the wheel 2, C and D turn three times
as faft as A, for b, ¢, and 4, are only intermediate wheels.
The rollers B turn at the {fame rate as A. The upper roller
¢ is loaded with a heavy weight, fimilar to the rollers A ; but
the other rollers, B and D, are no farther loaded than the
weight of the rollers. )

The two pairs of rollers AB and CD are mounted in
feparate frames, and that frame which contains the third and
fourth pairs, C D, flides upon the caft-iron frame F, which
fapports the machine, in order to increafe or diminifh the
diftance between the rollers B and C. There is a fcrew f
by which the frame of the rollers is moved, fo as to adjuft
the machine according to the length of the fibre of the
wool.  The fpace between B and C fhould be rather more
than the length of the fibres of the wool. The intermediate
wheels b and ¢ are fupported upon pieces of iron, which are
moveable on centres : the centre for the piece which fup-
ports the wheel & is concentric with the axis of the roller A ;
and the fupporting piece for the wheel ¢ is fitted on the
centre of the wheel 4. By moving thefe pieces, the inter-
mediate wheels & and ¢ can be always kept in contad, al-
though the diftance between the rollers is varied at times.
By means of this breaking-frame, the perpetual fliver which
is madé up by planking the flivers together is equalized,
and drawn out three times in length, and delivered into
the can G.

Drawing-Frame.—Three of thefe cans are removed to
the drawing-frame, which is fimilar to the breaking-frame,
except that there is no planking-table E.  There are five
fets of rollers, all fixed upon one common frame F, the
breaking-frame which we, have: defcribed being the firft,
As faflt as the fliver comes through one fet of rollers, it is
received into a can, and then three of thefe cans are put
together, and paffed again through another fet of rollers.
In the whole, the wool muft pafs through the breaker
and four drawing-frames before the roving is begun. The
draught being ufually four times at each operation of draw-
ing, and three times in the breaking, the_ wl_lole will be
3 X 4 X 4 X 4 X 4= 768; but to fuit different forts
of wool, the three laft drawing-frames are capable of
making a greater draughit, cven to five times, by changing

the pinions ; accordingly the draught willbe 3 x 4 x §
X § X § = 1500 times. ‘

The fize of the fliver is diminithed by thefe repeated
drawings, becaufe only three flivers are put together, and
they are drawn out four times; fo that in the whole,
th«.}kﬂiver is reduced to a fourth or a ninth of its original
bulk.

The breaking-frame and drawing-frame, which are ufed
when the flivers are prepared by the combing-machines, are
differently conftruéted ; they have no plankin g-table, but re-
ceive three of the perpetual flivers of the combing-machine
from as many tin cans, and draws them out from ten to
twelve times.  In this cafe, all the four rollers contribute to
the operation of drawing : thus the fecond rollers B move
2% times as faft as the rollers A ; the third rollers C move
8 times as faft as A ; and the fourth rollers E move 104
times as faft as A. 1In this cafe, the motion is given to the
different rollers by means of bevelled wheels, and a horizon-
tal axis, which extends acrofs the ends of all the four rollers,
to communicate motion from one pair of rollers to another.

There are three of thefe fyftems of rollers, which are all
mounted on the fame frame; and the firft one, through
which the wool pafles, is called the breaking-frame, but it
does not differ from the others, which are called drawing-
frames. The flivers which have paflfed through one {yftem
of rollers are colle@ed four or five together, and put
through the drawing-rollers. In all, the flivers pafs through
three drawings, and the whole extenfion is feldom lefs than
1000 times, and for fome kinds of wool much greater.

After the drawing of the flivers is finithed, a pound
weight is taken, and is meafured by means of a cylinder, in
order to afcertain if the drawing has been properly con-
ducted; if the fliver does not prove of the length propofed,
according to the fize of worfted which is intended to be
fpun, the pinions of fome of the drawing-frames are changed,
to make the draught more or lefs, until it is found by
experiment that one pound of the f{liver meafures the re-
quired length.

Roving-Frame.—This is provided with rollers the {fame as
the drawing-frames: it takesin one or two flivers together,
and draws them out four times. By this extenfion, the fliver
becomes fo fmall, that it would break with the flighteft
force, and it is therefore neceflary to give fome twift ; this is
done by a fpindleand flyer. (See fig. 6.) A B are the two
pairs of rollers, between which the fliver is paffed ; the firft
rollers A turn round flowly, but the others B revolve four
times as quick, to draw the fliver to four times its original
length ; and as faf as it iffues from the roller, it is twifted
by the motion of the fpindle C, and wound up upon the
bobbin a. The fpindle C is put in motion by a whip-cord
band, which pafles round the pulley ¢, and alfo round the
wheel D. This wheel is fixed on a vertical axis ¢, which has 2
pinion on the upper end, to give metion to the lower roller
B, by means of a bevelled wheel upon the end of its axis.
The oppofite end of the axis has alfo a bevelled pinion upon
it, to give motion to a bevelled wheel fixed upon an horizon-
tal axis, which carries another bevelled pinion, to give
motion to a bevelled wheel fixed upon the end of the axis
of the back rollers A. The fizes of thefe wheels and
pinions are fo proportioned, that the back rollers A turn
only once to every four turns of the front rollers B, as
before mentioned. - :

The back rollers are capable of being fet at a greater or
lefs diftance from the front rollers, according to the length
of the fibres of the wool, and in all cafes the diftance fhould
be rather more than the length of the fibres, but not a great

deal.
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The {pindle is fupported on its point, and {uftained by a
collar at the middle of its length. Upon the top of the
fpindle, the flyer e is fcrewed ; it has two branches, which
turn downward, and one of them has an eye at the lower
end, through which the roving is conduéted, in order to
lay it upon the bobbin a. This bobbin is fitted loofely
upon the upper part of the fpindle, and refts with its weight
upon 2 piece of wood projefting from the bobbin-rail f.
The rail is made to rife and fall continually with a flow
motion, fo as to prefent every part of the bobbin in fuc-
ceffion to the eye of the flyer, and thereby wind the
roving upon every part of the length of the bobbin.
The bobbin is not fixed upon the {pindle, but is fitted
loofely thereupon ; and by refting upon the piece of wood
which is fixed to the bobbin-rail, there is fo much fri&ion
and refiftance to the motion of the bobbin, that it gathers
up the roving by winding it round itfelf as faft as the rollers
give it out. The twift given to the roving is juft enough to
make it hang together, and one turn in each inch is ufually
enough. Some roving-frames are made with four pairs of
rollers, and draw ten or twelve times; and in this way, it is
not neceffary for the fliver to pafs fo frequently through the
drawing-frame.

Spinning-Frame.~This is fo much like the roving-frame,
that a fhort defcription will be fufficient. The {pindles are
more delicate, and there are three pairs of rollers inftead of
two ; the bobbins which are taken off from the fpindles of
the roving-frame, when they are quite full, are ftuck upon
wires at L {fig. 7.), and the roving which proceeds from
them is conduéted between the rollers. The back pair A
turns round flowly ; the middle pair turns about twice for
once of the back rollers ; and the front pair B makes from
twelve to feventeen turns for one turn of the back rollers B,
according to the pinions which are employed, and thefe can
be changed according to the degree of extenfion which is
required.

The fpindles muft revolve very quickly in the fpinning-
frame, in order to give the requilite degree of twift to the
worfted. The hardeft twifted worfted is called tammy-
warp, and when the fize of this worfted is fuch as to be
twenty or twenty-four hanks to the pound weight, the twift
is about ten turns in each inch of length. The leaft twift
is given to the worfted for fine hofiery, which is from
eighteen to twenty-four hanks to the pound. The twift is
from five to fix turns ger inch. The degree of twift is regu-
lated by the fize of the whirls or pulleys upon the fpindle, and
by the wheel-work, which communicates the motion to the
front rollers from the band-wheel, which turns the {pindles.

1t is needlefs to enter more minutely into the delcription
of the {pinning machinery for worfted, becaufe the con-
ftru&ion is very fimilar to the water-frame for fpinning
cotton, invented by fir Richard Arkwright, and which 18
fully defcribed in our article Mamgaflure of CorroN.
The differences between the two are chiefly in the diftance
between the rollers, which in the worfted-frame is capable
of being increafed or diminifhed at pleafure, according to
the length of the fibres of the wool, and the draught or ex-
tenfion of the roving is far greater than in the cotton.

Reeling.—The bobbins of the {pinning-frame are placed in
a row upon wires before a long horizontal reel, and the
threads from 20 bobbins are wound off together. The
reel is exaély a yard in circumference, and when it has
wound off 8o turns, it rings a bell ; the motion of the reel
is then flopped, and a thread is pafled round the 8o turns or
folds which each thread has made : the reeling is then con-
tinued till another 8o yards is wound off, which is alfo
feparated by interweaving the fame thread ; each of thefe

feparate parcels is called a ley, and when feven fuch leys
are reeled, it is called a hank, wich contains 560 yards.
‘When this quantity is reeled off, the ends of the binding
thread are tied together, to bind each hank faft, and one of
the rails of the reel is ftruck to loofen the hanks, and they
are drawn off at the end of the reel. Thefe hanks are next
hung upon a hook, and twifted up hard by a ftick, then
doubled, and the two parts twifted together, to make a firm
bundle. In this ftate, the hanks are weighed by a fmall
index-machine, which denotes what number of the hanks
will weigh a pound, and they are forted accordingly into
different parcels. It is by this means that the number of
the worfted is afcertained as the denomination for its fine-
nefs: thus No. 24. means that 24 hanks, each containing
560 yards, will weigh a pound, and fo on.

T'his denomination is different from that ufed for cotton,
becaufe the hank of cotton contains 840 yards inftead of
560 ; but in fome places, the worfted hank is made of the
{fame length as the cotton.

To pack up the worfted for market, the proper number
of hanks are colle&ted to make a pound, according to the
number which has been afcertained ; thefe are weighed as a
proof of the correétnefs of the forting, then tied up in
bundles of one pound each, and four of thefe bundles are
again tied together. ‘'Then 6o fuch bundles are packed up
in a fheet, making a bale of 240 pounds, ready for
market.

From this account of the procefles of worfted fpinning,
it will be feen that they are very fimilar to thofe of cotton-
{pinning, after the firft preparation of the wool by combing
inftead of carding.
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